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Bellman
:
$f= \max\{g, T^{1}f, T^{2}f\}=\max\{g, \max T^{1}f\}_{\text{ }}l=1,2$ (1)




$z=(s, t),$ $z’=(s’, t’)\in T$
$z\leq z’$ if and only if $s\leq s’,$ $t\leq t’$ ,
$z\leq\infty$ for all $z\in T$ .
$i=1,2$ $X^{i}=(\Omega^{i}, \mathcal{F}^{i}, \mathcal{F}_{t^{i}}, X^{i}(t), P_{x}^{i})$ $(E^{i}, \mathcal{B}^{i})$
1- Markov $\circ$




$\bullet$ $X(z)=(X^{1}(s), X^{2}(t))z=(s,t)\in N^{2}$
$\bullet\Omega=\Omega^{1}\cross\Omega^{2}$
$\bullet \mathcal{F}=\mathcal{F}^{1}\otimes \mathcal{F}^{2}$
$\bullet P_{(x,y)}=P_{x^{1}}\otimes P_{y^{2}}$ , $(x, y)\in E$
$\bullet$ $\{\mathcal{F}_{z}, z\in T\}$ $\{\mathcal{F}_{s^{1}}\otimes \mathcal{F}_{t^{2}}, (s, t)\in T\}$ $\sigma-field$
2.1 (1) $T$ $T$ stopping point
: $z\in T$ $\{T\leq z\}\in \mathcal{F}_{z}$ .
(2) stopping point $\{\sigma_{t}, t\geq 0\}$ strategy
:
$\sigma_{0}=z$
$\sigma_{t+1}=\sigma_{t}+e_{i}$ for some $i$
$\sigma_{t.1}$ F\mbox{\boldmath $\sigma$}t-
$e_{1}=(1,0)$ $e_{2}=(0,1)$
(3) strategy $\{\sigma_{t}\}$ $\mathcal{F}_{\sigma_{t}}$ -stopping time $\tau$ $(\sigma_{t}, \tau)$ tactic
$\mathcal{F}_{\sigma_{t}}=\{A\in \mathcal{F}|A\cap\{\sigma_{t}\leq z\}\in \mathcal{F}_{z},\forall z\}$
$\overline{\Sigma}$
$P_{(x,y)}(\tau\leq\infty)=1$ , $\forall(x, y)\in E$
tactic ‘
$\Sigma$










$T^{1}f(x, y)$ $=$ $E_{(x,y)}[f(X(1,0))]$ ,
$T^{2}f(x, y)$ $=$ $E_{(x,y)}[f(X(0,1))]$
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3 bi-excessive
$B$ B=B1\otimes B2- ( $-\infty,$ +\infty \infty :;\infty ]-f
3.1 $f\in B$ bi-excessive (with respect to $T^{1}$ and $T^{2}$
$)$ :
for all $(x, y)\in E,$ $i=1,2,$ $T^{i}f(x, y)$ well defined
$T^{i}f(x, y)\leq f(x, y)$
3.2 $g\in B$ bi-excessive $f\in B$ smallest
bi-excessive majorant of $g$ :
$f\geq g$
$h\geq g$ bi-excessive $h$ , $f\leq h$
$Qg= \max\{g, T^{1}g, T^{2}g\}$ $Q$
$V= \lim_{narrow\infty}Q^{n}g$
smallest bi-excessive majorant of $g$
3.1 $g$ $E[ \sup_{z}g^{-}(X(z))]<\infty$
(i) $S$ the smallest bi-excessive majorant of $g$ .
(ii) $S=\overline{S}$ .
(iii) $S= \max\{g, T^{1}S, T^{2}S\}$ .
(iv) $S= \lim_{narrow\infty}Q^{n}g=\lim_{barrow\infty}\lim_{narrow\infty}Q^{n}g^{b}$
$g^{b}(x, y)= \min\{g(x, y), b\}$ .
4 (1)
(1) $S$ $\infty$
4.1 $g$ $E[ \sup_{z}g^{-}(X(z))]<\infty$ $E[ \sup_{z}g^{+}(X(z))]<\infty$









$\hat{T}_{G}f(x, y)$ $=$ $\max\{T’ 1_{G}f(x, y), T^{2}1_{G}f(x, y)\}$
$\rho_{n}(G)$ $=$
$\sup_{(x,y)\in G}(\hat{T}_{G})^{n}1(x, y)$
5.1 $fi$ $f_{2}$ $E_{(x,y)}[f^{-}(X(e_{i}))|<\infty$ (1)
$\sup_{(x,y)}|f_{1}(x, y)-f_{2}(x, y)|<\infty$ .
$G\in B$ $f1=f_{2}$ :
$\rho_{n}(G)<1$ for some $n$
$f_{1}(x, y)=f_{2}(x, y)$ $\forall(x, y)\in E\backslash G$,
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$\sup_{(x,y)\in E}\max\{T^{1}1_{E^{1}}(x, y), T^{2}1_{E^{2}}(x, y)\}<1$
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